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ABSTRACT  
 

Laboratory and field experiments were conducted at the Seed Preservation Laboratory, 
Department of Seed Technology, Institute of Field Crops Research, Agriculture Research Center, and 
at Research Station of National Research Centre, Alemam Malek village, Al Nubaria District, Al 
Behaira Governorate, Egypt in 2015/16 winter season to study and evaluate some Chinese canola 
genotypes (HSR-11, HSR-12 and HSR_728) and compare with local variety (Serw-4) in germination 
traits, seed and oil yield and fatty acids compositions. 

Result of laboratory experiment indicated that, the genotype HSR-12 recorded the high values 
of seedling tested characters i.e., seedling length, vigor (SV-I and SV-Il) and dry weight (g) followed 
by local check Serw-4. Similar trends were recorded in germination % where the maximum value of 
germination was recorded for genotype HSR-12 and local check Serw-4 (95.67 and 93.33%), 
respectively, while the minimum value (90.00%) was found in HSR-11. Data of field experiments 
showed that, significant differences were recorded among tested genotypes for all yield and its 
component parameters (i.e., plant height (cm), branches no plant-1, siliquas and seed weight (g plant-

1), seed oil %, seed and oil yield (kg fed-1). The genotype HSR-12 ranked  in the first order in all 
tested parameters, followed by local check (Serw-4), while HSR-11 came in the last order by 
reduction percentage reached to 24.50 and 25.25% in seed and oil yield (ton fed-1) compared to local 
check. HSR-12 slightly surpassed local check by 5.66% at Plant height (cm), 11.67%at branches no 
plant-1, 10.69 % at siliquas weight (g plant-1), 11.63% at seed weight (g plant-1), 0.93% at seed oil, 
7.30% and 6.30% at seed and yield (kg fed-1), respectively.  Regarding to fatty acids compositions, the 
genotypes HSR-11 gave the highest (67.26%) and lowest (0.00 %) values of Oleic and Erucic acids, 
respectively compared to others genotypes and with increasing by 9.08 % in oleic acids compared to 
local-check. HSR-12 was recorded high values of Linoleic and Linolenic acid (19.14 and 9.17) 
followed by local check (Serw-4) (19.03 and 9.10). All Chinese genotypes surpassed local check in its 
contents of Stearic acid (average 43.80%).  

It could be concluded that, the three tested Chinese genotypes gave a reasonable seed oil content  
ranged from 42.48 to 43.90 % , seed yield (647.33 - 920.00 kg fed-1) and oil yield (274.95-391.00 kg fed-

1) under sandy soil at Nubaria region. Moreover, zero eauric acid for HSR-11 and low (1.95 and 
2.32%) for HSR-12 and HSR-728, respectively. Therefore it could be suggested that these three 
genotypes seems to be promising for oil gap reduction and  need further evaluation for the  
expansion  under new reclaimed regions. 

 
Key words: Chinese canola genotypes, oil yield, fatty acids, sandy soil 

 
Introduction 
 

In order to reduce the edible oils gap between the consumption and production in Egypt, 
agricultural researchers take consideration all common factors to overwhelming this problem. 
Evaluation and adaptation of exotic genotypes comes on the top of these methods. High oil yield with 
low or zero erucic acid are considered the main target which the agricultural researchers search about 
it.  
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Canola (Brassica napus, L.) is grown in more than 120 countries around the world, hold the 
third position oil crop after palm and soybean oil (FAO, 2016), and the fifth among economically 
important crops, following rice, wheat, maize and cotton (Sovero 1993; Stoutjesdijk et al. 2000 and 
Ashraf and McNeilly 2004) it till not spread in Egypt. 

Although B. napus oil is consider as an important source of vegetable oil, the level of  erucic 
acid and glucosinolate in seed may  limit  its usage ..Oil is considered as very healthy edible oil 
(Baux, et al., 2008) with a low content of saturated fatty acids (5-7%) and a high content of 
polyunsaturated fatty acids with about 7-10% linolenic and 17-21% linoleic acids. Erucic acid and 
glucosinolate are considered toxic for both human and animal's health, and reduce oil quality in 
addition to its bitter taste (Muhammad et al., 1991). Safe limits for these compounds have been 
described as less than 2% of erucic acid in oil and less than 30 μmol g-1 of glucosinolate in oil free 
meals (Grombacher& Nelson 1992), The level of erucic acid in rapeseed oil has an important bearing 
on nutritional and industrial acceptability of the oil, so  there  are agricultural opportunities to increase 
canola production and improve seed quality such as improving  agricultural practices, develop 
breeding programs or  import good  seed varieties  (with zero erucic acid). 

The cultivated area by canola in Egypt is small due to the strong competition between canola 
and other strategic winter crops such as wheat and Egyptian clover on the limited land in Nile valley 
and Delta.  Therefore, the aim of this study was to evaluate the yield and seed quality of imported 
canola genotypes under newly reclaimed sandy soil 
 
Materials and Methods 
 

To evaluate some exotic Chinese genotypes of canola for high oil yield and low auric acid, 
laboratory and field experiments were conducted under Egyptian condition:  
 
Laboratory experiment: 
 

Laboratory experiment was conducted at Seed Technology Unit, Field Crops Research 
Institute, Agriculture Research Centre, Mansoura Governorate, Egypt at 2015/2016 winter season to 
evaluate germination traits of three imported canola genotypes (HSR-11, HSR-12 and HSR-728) with 
local variety (Serw-4). Seeds were supplied by Hubi seed Company, china. 
Seeds immersed in 5% Sodium hypochloride solution for 5 min to avoid fungal invasion. Germination 
tests were performed according to ISTA, (1999), three replicates of 50 seeds from each treatment 
were placed in Petri dishes (15 cm) containing 3 layers of moistened blotters and incubated in the 
growth chamber at 20±2oC to determine the following parameters: 
Germination percentage: defined as the total number of normal seedlings at the end of the test after 
12 days 
Seedlings length (cm): It was measured of ten normal seedlings at 12 days after planting. 
Seedlings dry weight (gm): Ten normal seedlings at 12 days after planting, the seedlings were dried 
in hot-air oven at 85o C for 12 hours to obtain the seedlings dry weight (g). 
Seedling vigor: It was calculated following Abdul Baki and Anderson (1973) as 
Seed Vigor Index (SVI) = Germination (%) x Seedling length (Root +Shoot) 
Seed Vigor Index (SVII) = Germination (%) x Seedling dry weight (Root +Shoot) 
 
Field Experiments: 
 

A Field experiments were carried out at Experimental Station of National Research Center, 
Nobaria Region, Egypt during winter season of 2015/2016 season to evaluate the yield and seed oil 
quality of three canola (Brassica napus L) Chinese genotypes (HSR-11, HSR-12 and HSR-728) plus 
Serw-4 as local check under newly reclaimed sandy soils. 

The soil was ploughed twice, ridged and divided into plots (5.0 m long and 1.6 m width; with 
area 8m2). During seed preparation, 100 kg/fed calcium superphosphate (15.5% P2O5) and 50 kg fed-1 
potassium sulphate (48 % K2O) were applied. The materials under study were 3 genotypes named 
HSR-11, HSR-12 and HSR-728 imported from Hubi Seed Company, China beside Serw-4 as local-
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check. The materials were sown in a Complete Randomized Block Design (CRBD) with three 
replications in lines 5 meter long, 0.60 meter apart. Hill spacing was 15 cm within the lines. Seeds were 
sown at 3-5 seeds in each hill in mid of November. Sprinkler irrigation took place immediately after 
sowing, then every week intervals according to agronomic practices in the district. Thinning was carried 
out at 15 days after sowing to secure two plants per hill on one side of the ridge. 30 kg N/fed as 
ammonium sulfate (20.6% N) was added in four equal doses after thinning weekly  till flowering 
commenced . 

 
Data recorded:  
 

At harvest time, a random sample of ten plants from each plot were taken to determine some 
yield attributes such as number of siliqua/plant; number of seeds/siliqua, seed yield/plant (g) and 
1000-seed weight (g). Plants of two square meter from the middle rows of each plot were harvested, 
dried under sunshine for one week and seeds were cleaned after separated from the pods, then the 
seed yield and oil yield (t/ha) were estimated. Seed oil percentage was determined according to 
A.O.C.S (1982) using Soxhlet apparatus and petroleum ether 40-60°C as a solvent. Fatty acids 
composition of oil was also determined according official method by using Gas Liquid 
Chromatography (Type). 
 
Statistical Analysis:  
 

The analysis of variance of randomized completed block design (RCBD) was used using 
MSTAT-C Program (MSTAT-C 1988). LSD5% was used to compare means. 
 
Result and Discussion 
 
Laboratory Experiment: 
 
Seedling characters: 
 

Analysis of variance indicated significant differences for all tested germination characters 
(Table 1).  The result in (Table 2) indicated that seedling length ranged from 5.98 to 7.92 cm, the 
genotype HSR-12 was the tallest followed by local check Serw-4, (7.40 cm), HSR-728 (6.84 cm) and 
HSR-11 (5.98 cm), respectively. Similar trend was recorded in seedling dry weight (g), where the 
heaviest seedling dry weight was recorded in HSR-12 and local check Serw-4 genotypes while the 
genotype HSR-11  gave the lowest value (0.079 g seedling-1). 

Regarding seedling vigor i.e., SV-I and SV-Il ranged between (0.60 - 0.92) and (416.11-
760.46), respectively. HSR-12 and local check Serw-4 genotypes came in the first order followed by 
HSR-728 and HSR-11, respectively. Maximum values of Germination % (95.67 and 93.33%) were 
recorded for genotype HSR-12 and local check Serw-4, respectively, while the minimum value 
(90.00%) was found in HSR-11. Differences between genotypes were reported by many authors 
(Sharaan  and Ghallab 2002; Mekki, 2003 and 2007, 2013 and Elewa et al., 2014).  
 
Table 1: Analysis of variance of tested germination traits. 

Char. 

df 
Germ.  

(%) 

Seedling Seedling vigor 

Sources of variation 

length 
(cm) 

weight (g ten 
seedling-1) 

weight (g) SV1 SV II 

Genotypes 3 16.97** 2.48*** 0.0002* 0.000002* 0.062** 80626.35*** 

Error 8 1.67 0.15 0.00003 0.0000003 0.006 2626.83 

Total 11             
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Table 2: Seedling characters: 

Character 
Germ.  

(%) 

Seedling Seedling vigor 

Genotypes 

Length 
(cm) 

Weight 
 (g ten seedling-1) 

SV1 SV II 

Serw_4 (Local check) 93.33 7.40 0.097 0.88 669.47 

HSR_11 90.00 5.98 0.079 0.60 465.04 

HSR_12 95.00 7.92 0.101 0.92 760.46 

HSR_728 92.00 6.84 0.093 0.76 416.11 

F. test ** *** * ** *** 

LSD5% 2.43 0.72 0.01 0.15 96.50 

CV% 1.39 5.41 6.78 9.80 8.87 

 
Field Experiment: 
 
Yield and its components:  
 

Analysis of variance shown in Table 3 show that there were significant differences among 
tested genotypes in all of the studied traits under newly reclaimed sandy soil. Table 4, Photo 1 and 
Fig. 1 showed significant differences among tested genotypes in all tested agronomic traits at harvest 
(i.e., Plant height (cm), branches no plant-1, siliquas and seed weight (g plant-1), seed oil (%), seed and 
oil yield (kg fed-1). The genotype HSR-12 came in the first order in all tested parameters, followed by 
local check (Serw-4), while HSR-11 came in the last order by reduction percentage reached to 24.50 
and 25.25% in seed and oil yield (kg fed-1) compared to local check. HSR-12 surpassed local check by 
5.66% at Plant height (cm), 11.67% at branches no plant-1, 10.69% at siliquas weight (g plant-1), 
11.63% at seed weight (g plant-1), 0.93% at seed oil, 7.30% and 6.30% at seed and oil yield (ton fed-1), 
respectively. While, slight reduction  (1.13-5.2%) in above mentioned characters for HSR-728 were 
reported  compared to local check (Serw-4).This is certainly due to the genetic build up of the 
genotypes under study. Different response of others Chinese genotypes under Egyptian condition 
were reported by many authors (Elewa et al., 2014).The differences among genotypes also may be 
attributed to their genetic constitution (Abdel-Aziz Kandil, 1998; Sharaan,  and  Ghallab, 2002; 
Mekki, 2007 and  2013). 
 
Table 3: Analysis of variance of yield and yield components for tested four canola genotypes. 

Char. 

Df 
Plant 
height 
 (cm) 

Branches  
(no. plant-1) 

Weight (g plant-1) Seed 
Oil  
(%) 

Yield (kg fed-1) 

Sources of variation 
Siliquas Seeds Seed Oil 

Rep. 2 11.82ns 0.17ns 1.11ns 0.02ns 1.56ns 4228.69ns 778.92ns 

Genotypes 3 180.88** 3.35** 15.25** 13.10** 1.33*** 40934.49*** 7738.35** 

Error 6 2.56 0.29 0.79 0.48 1.56 1314.92 243.04 

Total 11               
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Table 4: Yield and yield components 

Character Plant 
height 
 (cm) 

Branches  
(no. plant-1) 

Weight (g plant-1) 
Seed Oil  

(%) 

Yield (kg fed-1) 

Genotypes 
Siliquas Seeds Seed Oil 

Serw_4 (Local check) 144.65b 10.00b 16.43ab 15.83b 42.90b 857.42ab 367.83a 

HSR_11 134.08c 8.58c 12.78c 12.61c 42.48d 647.33c 274.95b 

HSR_12 152.83a 11.17a 18.19a 17.67a 42.50c 920.00a 391.00a 

HSR_728 141.50b 9.89b 15.49b 15.26b 43.90a 821.64b 360.70a 

F. test ** ** ** *** *** *** *** 

LSD5% 3.20 1.08 1.78 1.38 0.02 72.45 31.15 

CV% 1.11 5.45 5.66 4.5 0.03 4.47 4.48 

Means have the same letter (s) in each column are not significantly according LSD5%. 
 

 
 

Photo 1: Shows the canola plants grown in the experimental field 
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Fig. 1. Increase or decrease percentage in yield and yield components of Chinese genotypes over local 

check (Serw-4) 
 

Fatty acids composition: 
 

Fatty acids composition is considered the most important parameter when evaluation oil crops 
specially canola. Clear differences were recorded among tested genotypes in their fatty acids 
composition (Table 5 and Fig. 2). Regarding Palmitic acid, HSR-11 and HSR-728 surpassed local 
check by 9.02 and 7.02% respectively while HSR-12 slightly decreaed in this fatty acid content  by 
0.72%.The genotype HSR-11 came in the first order, followed by HSR-12 and HSR-728 in its 
contents of Stearic acid with increasing reached to 63.56, 49.15 and 17.80% compared to local check, 
respectively. Revers trend was recorded in Linoleic acid where HSR-11 and HSR-728 decreasing by 
12.61 and 2.94%, respectively compared to local check. Similar trend was recorded in linolenic acid 
although  HSR-11 content  decreased by 8.02% compared to local check, while HSR-12 and HSR-728 
Linolenic acid  content slightly increased by 0.77 and 3.58%, respectively. Eicosenoic acid contents 
of HSR-11 and HSR-12 were reduced by 43.63 and 6.56% compared with local check, while HSR-
728 surpassed local check by 11.20%. Generally, the genotypes HSR-11gave the highest (67.26%) 
and lowest (0.00 %) values of Oleic and Erucic acids, respectively compared to others genotypes and 
with increasing by 9.08% in oleic acids compared to local-check. 
 
Table 5: Fatty acids composition  

Genotypes Serw-4  
(Local check) 

HSR-11 HSR-12 HSR-728 

Fatty acids 

Palmitic acid (C16:0) 3.99 4.35 3.96 4.27 

Stearic acid (C18:0) 1.18 1.93 1.76 1.39 

Oleic acid (C 18:1 ) 61.66 67.26 61.23 61.59 

Linoleic acid (C 18:2) 19.03 16.63 19.14 18.47 

Linolenic acid  (C 18:3)  9.10 8.37 9.17 9.45 

Eicosenoic acid (C20:1) 2.59 1.46 2.42 2.88 

Erucic (C22:1) 2.45 0.00 2.32 1.95 
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Fig. 2: Increase or decrease percentage in fatty acids composition of tested Chinese 

genotypes over local check (Serw-4). 
 

All Chinese genotypes surpassed local check in its contents of Stearic acid (average 43.80%), while 
the lowest reduction (100.00%) at erucic and eicosenoic acid by (43.32%) for HSR-11 compared local 
check (Serw-4).These results are on line with suggested by Möllers, and Schierholt (2002), they said 
that, during the past decade, one major goal in oilseed rape quality breeding has been to increase oleic 
acid at the expense of polyunsaturated fatty acids linoleic and linolenic (Möllers, and Schierholt, 
2002), who indicated that the seed oil modern canola cultivars contains ˜ 60 % oleic (C18:1), 20 % 
linoleic (C18:2), 10 % linolenic (C18:3) and   small amounts of palmitic (C 16:0, 4%) and stearic   (C 
18:0, 2%). Generally the variation among genotypes in oil quality and fatty acids composition were 
reported by many studies (El-Kholy and Mekki, 1999, Mekki, 2003 and 2007, 2013).  
 
Correlation matrix: 
 

The interrelationship among fatty acids composition attributes was measured using simple 
person correlation tool (Table 6). Positive and significant correlation coefficients were found only 
between Linoleic and Erucic acids (0.99*), Linolenic and Eicosenoic acids (0.98*) while negative and 
significant correlation coefficients were found between Linoleic and Oleic acids (-0.97*), Oleic and 
Erucic acids (-0.98**). The other relationships among fatty acids composition were not significant. 
Rapeseed oil lends itself to genetic modification and several rapeseed varieties having oils with 
modified fatty acid composition have been developed though it is still not clear how many of these 
will be economically viable (www). Davik and Heneen (1993) found that the concentration of two 
fatty acids Oleic (18:1) and Erucic (22:1) were negatively correlated and a high Oleic acid 
concentration (>50 %) was always associated with low Erucic acid concentration (<4%). 
 
Table 6: Correlation matrix among fatty acids composition attributes over tested genotypes. 

  Palmitic Stearic Oleic Linoleic Linolenic Eicosenoic Erucic 

Palmitic 1 0.38ns 0.73ns -0.86ns -0.44ns -0.46ns -0.82ns 

Stearic   1 0.67ns -0.63ns -0.66ns -0.79ns -0.71ns 

Oleic     1 -0.97* -0.94ns -0.93ns -0.98** 

Linoleic       1 0.84ns 0.84ns 0.99** 

Linolenic         1 0.98* 0.87ns 

Eicosenoic           1 0.89ns 

Erucic             1 

*,**, correlation are significant at the 0.05 and 0.01 levels, respectively. ns, correlation is not significant at the 
0.05 level  
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Conclusion 
 

It could be concluded that, the tested three Chinese genotypes gave a reasonable seed oil 
percentage ranged from 42.48 to 43.90 %, seed yield (647.33 - 920.00 kg fed-1) and oil yield (274.95-
391.00 kg fed-1) under sandy soil at Nubaria region. Moreover, zero erucic acid for HSR-11 and 
low (1.95 and 2.32%) for HSR-12 and HSR-728, respectively candidate these genotypes to 
widespread under sandy soil conditions of Egypt . Therefore it could be suggested that these three 
genotypes seems to be promising and further  evaluation under salinity stress conditions either for 
irrigation water and/or soil is needed . 
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